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DRILLIKQ MBTHOD AND APPARATUS 

Tills inv«ntion r^lataa to a matbod and aFpara^u8 for 
drilling and lining a borehole. 

conventionally* a borehole la firsr drilled by a 
drilling asaenbly* vhich le removed Crom the borehole « 
and a lining aeaemblr i» eufaeeguently inserted into the 
borehole and naually cemented in place. 

However, thie procedure la unsatisfactory in an 
unconsolidated formation and/or when the borehole is 
horizontal or highly deviated from the verticals since 
the walls of ^he borehole nay collapse before ^he lining 
assembly can be inserted « In order to overcome this 
difficulty it has been sttggBBt,ed to provide the drilling 
assembly with a casing which is rotated and which is 
formed with a reaming bit for reaming the borehole to a 
larger diameter than the casing, which is left in the 
borehole as a lining while the rest pf the drilling 
assembly is withdrawn (see GB-A-2 054 ooe and BP-Al-o 
241 3S4). Such a procedure could only produce short 
lengths of borehole, because, of the friction between the 
easing and the borekicle walls and 



vhB reslEtance to rota.cion of th^ casing provided by the 
rMming bit Corned on the caeing. Thace is thus a 
serious problan to be solved, particularly if boreholes 
nore than ISOn in length are to be achieved, as is often 
required In the petroleum industry* 

In order, to overcome this problem^ the present invention 
is based on the idea of advancing a lining assembly and 
a drilling assembly together ana withdrawing the 
drilling assembly through the lining assembly once the 
dtilling operation is complete or if the drilling tool 
becomas stuck or nesds to be replaced » 

The invention provides a msthod of drilling and lining a 
borehole, comprising the steps of (a) drilling a 
borehole by advancing a drilling assembly driving a 
drilling tool which makes the borehole and 
simultaneously advancing a lining aseembXy surrounding 
the driving assembly^ so as to lins the borehole which 
is being formed by the drilling assembly independently 
of the lining aseembly and which has a diameter greater 
than the external diameter of the lining assembly, and 
subsequently Cb) withdrawing the drilling aesembly 
through the lining assembly and leaving the lining 
assembly in the borehele* Preferably • the lining 
assembly is cemented in place before step (b). 



Tbe Invention also provides apparatus Cor drilling and 
lining a boraholft, eompriaing a lining assenbly^ a 
drilling asseably vhicb extends through the lining 
aaseablr, and a drilling tool which is independent of 
the lining assenbly and which is drivable by the 
drilling assembly for drilling a borehole having a 
dianeter greater than the external diameter of the 
lining assembly, the drilling assembly being 
withdrawable through the lining assembly. 

It is possible to leave all or pact of tfae drilling tool 
behind when withdrawing the drilling assembly^ but 
preferably the tool is also withdrawable through the 
lining assembly: this can be achieved with a tool 
comprising reaming means which axe movable bet%reen an 
operative position and an inoperative position in which 
the maximum transverse dineneion of the tool is loss 
than the minimum internal diameter ot the lining 
assembly. 

The lining assembly may be advanced simnltaneously by 
being drawn along by the drilling assembly^ for which 
purpose it may be connected to the drilling assembly by 
releaeable looKing means. Since the lining assembly is 
pulled by the drilling assembly (rather than pushed, as 
in GB-A-2054 008 and BP-Al-0 241 the lining 



assembly can be kept ia tension, thus avoiding any ri^k 
ot collapse oC the llninq assembly t^hcoiagh bucKliag 
under compreacion. In order to reduce friction 
reeisting the advance of the lining assembly, it may be 
rotated* e.g., via the drilling aeeembly. 

The invention will be described further « by way of 
example only, with reference to the accompanying 
drawings, in which: 

Fig 1 ie a diagranmatlc axial section through a borehole 
drilling and lining apparatus* in which the axial and 
radial dimensions are not to eoale; and 

Fig 2 is a section on line x-x in Figure 

in the following deeeription all the dimenaions are 
typical dimenaione given only as examples: they ace not 
to be taken as limiting or restricting the scope of the 
invention. The apparatue illustrated eompsiaee a 
drilling assembly 1 which extends through a lining 
aeeembly 2 and which carries a drilling tool 3. 

The lining aeeembly 2 is mainly made up of steel pipe 
Joints of seamlese caeing or liner pipe with an outer 



dlane^dr of 7.00 inch (178ii») and an inner diameter of 
^•IB inch (157mm)- The minimum internal diameter of the 
lining aseembly is 4.60 inch (117mm). 

The drilling assembly 1 is mainly mad© Mp of steel pipe 
joints of drill collar type with an outer diameter of 
4, so inch (114mm). The drilling tool 3 is a combination 
tooi comprising a pilot hole bit 4 of 4.50 inch (114mm} 
diameter carrying a hydraulically operated under-reamer 
having arms 6 capable of drilling a hole 8.50 inch 
(216mn) in diainet«r when in the operative position (as 
shown). The arms 6 are collapsible to an inoperative 
position in which the maximum transverse dimension of 
the tool 3 is no greater than the diameter of the pilot 
hole drilled by the bit 4. In this position the tool 3 
can be withdrawn together with the drilling assembly 1 
through the lining assembly 2, 

The tool is driven by an hydraulic drilling motor 7 
whion is 4. SO inch (114mm) in diameter « with the 
possibility of using a straight motor « a single bend 
motor, or a multiple C«-g«3) bend motor for directional 
drilling or steering. The motor 7 is arranged In a 
seamless liner 8« outer diameter 5.50 inch (Idomm) ahd 
inner diameter 4-65 inch (118mm), centralised and fixed 
in the lining aseemfaly 2. 



A bcttoa a.M»biy co.priB.s a XSft (4.6in) pipe 9 

Bhrlnlc fitted in the lining assembly and having It. 
inner bore machined to 4.60 inch {117mm) aa a pcliahed 
bore receptacle to receive eeal packing elemente 11 on 
the drilling eseeBbly. 

The lining aeBembly 2 is relaaeably looKed to the 
drilling assembly i by a so-called J-latch assembly 12 
BO that the lining assaiobly advances with the drilling 
assembly. The J-latcb assembly 12 comprises three 
welded J-locKlng pegs or keys (not shown) protrndlng to 
an outer diameter of 5,20 inch (132nm) from a region 13 
built up to a diameter of 4.70 inch (119mm) by bnild-np 
welding on the drilling assembly. An 8 ft (2.4 m> 
length of pipe 14. shrink fitted in the lining assembly 
and having a mlnimom internal diameter of 4.75 inch 
(121 mm) is maehlned on the inner surface with a double 
latching profile to accept the above-mentioned keys to 
enable locking and unlocking of the J-latch assembly 12 
in the matter of a bayonet fitting. 

The drilling assembly i includes a 

measurement-while-drllllng hole survey package 14 with 
mud puiee telemetry and logging tools such as a gamma 



ray .ad c..e« hoX. co.p«.."d w"ron tool. In 
regioo of tho pack.,. i« J'^*" ""^"^^ 
.ssombXy 2 .to ..ao Of «o«.l (Tcad. M«« alloy. 

TO en.«. o«..ntin, ot *».. bor.t.ol. bofor. vlthdravin, 
^Ue drlllin, .....My 1. tbe a. X 1-lu.o. a Icnovn 
circ«lacin, .ub-tit^t. 16 co»pci.l»g a pu«p-op.« , 
ctrcil.rlng port «avlc. op.n.4 by pu«plng down a 
plaatic. ball which ...t. in th. .ub.tltuf le ana 
eo»pc«.a.B a apcln« allowing a alaeve to b. -ovad 
downward, .o that port, in th. .Leva are aliga.d with 
port, in th. body of the .ub.tit.t. 16. A non-return 
alidln, .leav. v.lve 17 in the lining •...«bly 2 ia 
opened by the pump pt.«.ure. 

M.ove a variable number ot .pacer loint. the drilling 
.e.e»bly has a siip/bu»pec 3oint 18, described further 
...Xow, tollowed by a top seal ...e»bly 19 .i»ilar to the 
botto. ...1 aaeembly O.ID d..«l'>«« 

th. «p.r .nd ot the apparatu. there i. a spline drive 
eeeeabiy 21 for «an«itting rotation fro. th. drilling 
..ee»bly 1 to the lining .s.e.bly 2. Th. a—bly »1 
Ududes a loale spline section 22 with a Lnflth ol 24 
inch (610«.) .hrinK fitted on a drill collar type pip. 
.nd hevlng spline, with an outer dia«.t.r ot 8.^« Inch 
Cl«»> and a radial depth o. 0.« inch t4a-a) . IJhi. 
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A««b«s With a feB*l« «Plin« ..ction 23 with a length of 
40 Inch .htlnfe fitted In the lining assembly and 

having splines with an inner diameter of 5. 48 InCh 
(lasmm) and • radial depth o< 0.19 inch (4.8mm). 

The Joint 18 I. a sliding piston «Up joint/ jar adapted 
to permit positive snap shutting and locking on downward 
movament, And with positive spring assisted snap opening 
and locking with sufficient travel to enable 
disengagement of the spline sections 22.23. The 
threshold compressive force to overcome the snap opening 
Is greater than the downward torce required to advance 
tbe drilling assembly within the lining assembly and 
manipulate the J-latcb assembly 12. 

The drilling apparatus described above enables the 
simultaneous drilling of a borehole and setting of 
protective casing In highly deviated or horizontal holes 
as well as ordinary holes.. The technlqne and astembly 
pezait tarn achleyeiDent of a eased and cemented 
horlxontal or highly deviated hole at vertical drilled 
depths of approx. l-Skm and having horlsontal sections 
of nere than isom in extent. 
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This caa b« achieved; 

(1) without having to leave newly drilled hola 

unprotected; 

fey p.r-iccln9 the retrl.vl of che drilling bit 
„a ...•-bly whil. .t tbe .a». ti»* leavi., th. bole 
,.ot.et.d by tn. Unl.9 ."-mbly .lmul«neously set in 
position .t tb. .i- Of arllliu. -uC. cbar drill bit. or 
other tool. «.y b. cb.n,.4 duriu, atillin9 « r«tri.v.a 
at %h» .n* of drilliny; 

(3) by permitting the drillina bit or t«c« to b. 
driven by an hydraulic drilling »otor but at tba aaa. 
time enabling the protective casing to b. rotated (at a 
lower «.ed) by the surface rotating drive e^ulpmant. 

The above-described method and apparatus exhibit tbe 
tollo-lng advantages over other techniques and in 
addition to those listed above, as follows: 

11, the necessity to incur a separate sequence ot 
operaticns Cor the setting ot casing, thus l.aviW newly 
drilled hole unprotected, is eliminated; 

U, the drilllnfl tace or bit is rotationally 
independent of the lining, thus per-itting different 
speeds Of rotation to be appliad to drill bit and liner 
pipe: 
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(3> th. drilling •.a««bly an* flrill bit: «.y b. 
pouea o« Of th* hcl* for enangin. of tools or tor 
retrieval U.e end of drilling, tbu. eaving on Mflb 
.l,ft-in-hole' capital eqolp«eat coste; 

t« rna «.thod of inaerUcn of U»e drilling ..s.-bly 
within the c-ei»g P.r»l» the flexibility of being able 
*p drill and Bi«ult.neouely protect hole, of (variable) 
nocizontal extent in exceBC of SOOni 

(5) it is possible to drill in nnooneolidated 
formations, vheto hole caving h*. bean a proble.; 

(«) retrieval o£ the drilling ae«e«bly after 
arilllag i« terminated permit, farther completion and/or 
dxilling operations in a wells 

(7) the apparatn. also permlte the addition of 
further tools to the down-hole assembly, such a. cement 
cironlatlon equipment and down-hole enrveyin, equipment. 

(8) the lining aeeembly can he cemented in the 
borehole before the dtiUing assembly is withdrawn: 

(9) It the lining assembly gets stnck dwlng 
drilling, the drilling assembly can be withdrawn and 
replaced by another lining aeeembly and drilling 
aesembly of smallat diameter. 
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1. A BBtboa o£ dciixmg ana lining a borehole. 
coBprising the fleqiientlal stops oc 

(a) arllllaff a borehole by .dv.nclng a drilling assembly 
drlvlatf a drilling tool which maRee the borehole and 
simultaneously advancing a lining aeaembly 
surrounding the drilling assembly, so as to line the 
borehole which is being formed by the drilling 
assembly independently of the lining assembly and 
which has a diameter greater than the external 
diameter of the lining assembly, and 

(b) withdrawing the drilling assembly through the lining 
assembly and leaving the lining assembly in the 
. borehole - 

2. A method as claimed in claim 1, m which the" lining 
assembly is drawn along by the drilling assembly during 
seep (a). 

3. A method as claimed In claim 1 oc 2. in which the 
lining assembly is sotated during step (a). 

4. A method as claimed in claim 3. m which the lining 
assembly is rotated via the drilling assembly. 
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S A »otbad Claimed la any preceding clain.. iix which 
cue lima, assembly is cemented in ^lace before step (b) • 

6. K «thed as claimed la aoy preceaiag claim. In which 
the drilling tool l» withdrawn together with the 
dcllling assembly. 

7 Apparatus for drlllla« and lining a borehole, 
comprising a lining assembly, a drilling assembly which 
extends through the lining assembly, and a drilling tool 
Which is independent of the lining assembly and which Is 
drlvable by the drilling assembly for drilling a 
borehole having a diameter greater than the external 
diameter of the lining assembly, the drilling assembly 
being withdrawable through the lining assembly. 

B Apparatus as claimed in claim 7. in which the 
drilling tool comprises reaming means which are movable 
between an operative position and an inoperative 
position m which the maximum transverse dimension of 
the tool is less than the minimum internal diameter of 
the lining assembly. 

9. Apparatus as claimed in claim 7 or 8. including 
celessable locking means lor connecting the lining 
assembly to the drilling assembly bo as to be drawn 
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along by it. 



including nnna for tota^iiw 

::;r.« ' -'"r" 

.. =uu.* «' ' " " 

afiSdtnbiy . 

.3. . method ot erinia, ana lining a bone.de 
.u.«tantially a. described wi.h .eterence to the 
«ceo»panyln« dcawlnoa. 

V - €«r drilling and lining a bocehola. 
14. Apparatu. for drmm? 

vi-oorihad with refaceoce to. ana as 
Biibfttantlaiay as dascrlbed witn 

shown la. tha accompanying drawings. 
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